ECS 315: In-Class Exercise # 4

Instructions

1. Separate into groups of no more than three students each. The group cannot be the
same as any of your former groups.

2. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your answer.

3. Do not panic.

In each of the parts below, find P(A), P(B),and P(AnB).
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N am e I D (last 3 digits)

Prapun 5565

(@ P(A°)=0.5, P(AUB)=0.6,and P(B°)=0.7.

P(A)=1-P(A)=1-0.5 =0.§
P(B) =1-P(e")=1-0-7=0.3

From , PLAUB) =PlLA)+P(B) - P(ANR)
Thevefore PLANB) = PLA) +P(B) - P(AUD) =0.5+6.3 -0.6 =0.2

-

P(A)= 0.5 ,P(B)= 0.3 ,and P(AnB)= 0.2 .

(b) P(A° ~B°)=0.4, P(AnB®)=0.4,and P(A°~B)=0.1.
W AN Wt

e lenowe ‘H'\au\' PLﬂ) =1
/ Hc_vg} e ravsy lv-\awe,.

0.4 +0.4 +PLAAB) +0O.1 =1.
Thue'r‘o'e, PLANABR) = 0.1

{PLA) =PLANT) + P(ANB)
E =04 +0-]

=65

| P(2) =P(ANB)+P(AnB)

=0.1 +0-14
=0.2

P(A= 0.5 ,P(B)= 0.2 ,and P(AnB)= 0.1 .

() P(AUB)=0.7, P(A°UB) =08, P(AUB)=08.

P(ANB)=1-PAURY = 1-0.9 =0.2
P(A‘h B) = 1-P(AUB’) =1-0.7 =0.3
P(ANR") =1-p(AUB)=1-0.% =0.2

We knows Fhat P(.n) =1
/ Hgfg} e rmusk lave

0.2 +0.2+P(ANB)+0.3 =1.
Thm.Fo-'e, F(ANB) =0.3

PLA) =PLAr\B") * rLAnB)

=0.2 +0.3
=0.5

P(3) =pP(AB)+p(Anp)

=5.3 + 0.3
=0.6

P(A)= 6.5 ,P(B)= 0.6 ,and P(ANB)= ©.3 .



Tips for Finding Event-Based Probability

® Don’t forget that we always have an extra piece of
information: P(2) = 1.
® It is easier to work with expression involving intersection
than the one with union.
Use de Morgan law [2.5] and complement rule [5.15]
For example, suppose we are given that P (AU B¢ =0.3.

By the complement rule, P((A U Bc)c) =1-03=0.7.
By de Morgan law, (AUBS) =A°NnB.
Therefore, the provided information is equivalent to P(A° N B) = 0.7.
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Tips for Finding Event-Based Probability

* Given N events, the sample space (£1) can be partitioned into 2™
parts where each part is an intersection of the events or their
complements.

* For example, when we have two events, the sample space can be

partitioned into 4 parts:

O ANB, A B
® AN BC, o

® A° N B, and

O A° N B¢ %)

as shown in the Venn diagram. Q

® Any event can be written as a disjoint union of these parts.
Therefore, if we can find the probabilities for these parts, then we
can find the probability for any event by adding the probabilities of

the corresponding parts.

~




Tips for Finding Event-Based Probability

o [f your aim is simply to find one Working method to solve a
problem (not trying to find the smart way to solve it), then
the steps on the next slide will be helptul.

® [t turns the problem into solving system of linear equations.
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Steps to Find Event-Based Probability

® [ et N be the number of events’ names used in the question.

For example, if the question only talks about A and B, thenn = 2.

® Partition the sample space (1) into 2™ parts where each part is an

intersection of the events or their complements.

For example, when we have two events, the sample space can be
partitioned into 4 parts:

O ANnB,

® AN B¢, A B
® A° N B, and

O A° N B

as shown in the Venn diagram. (4 ] Q

® Let p; be the probability of the i** part.




Steps to Find Event-Based Probability

® Turn the given information into equation(s) of the p;.
For example, if you are given that P(A U B) = 0.3, we see that A U
B cover parts @, @, and © . Therefore, by finite additivity, the
corresponding equation is p; + p, + p3 = 0.3.
It is easier to work with expression involving intersection than the
one with union.
Use de Morgan law [2.5] and complement rule [5.15]
For example, suppose we are given that P (AU B¢) =0.3.
* By the complement rule, P((A V) Bc)c) =1-03=0.7.
* By de Morgan law, (AU B¢ =A°NnB.
e Therefore, the provided information is equivalent to P(4° N B) = 0.7.
* The corresponding equation is p3 = 0.7.
Don’t forget that we always have an extra piece of information:
P(N) =1.
With two events, this means p; + p, + p3 + ps = 1.
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Steps to Find Event-Based Probability

® Solve for the values of the p;.
Note that there are 1 unknowns; so we will need 1 equations to
solve for the values of the p;.

If we don’t have enough equations, you may be overlooking
some given piece(s) of information or it is possible that you
don’t need to know the values of all the p; to find the final

answer(s).

® The probability of any event can be found by adding the
probabilities of the corresponding parts.




Here, we follow ''Steps to Find ) .
Event-Based Probability" in the ECS 315: In-Class Exercise # 4

slides.

Instructions ate: 29/ 08/2019
1. Separate into groups of no more than three students each. The group cannot be the Name |D (last 3 digits)
same as any of your former groups.
2. Write down all the steps that you have done to obtain your answers. You may not get Prapu n 5 5 5
full credit even when your answer is correct without showing how you get your answer.
3. Do not panic.

In each of the parts below, find P(A), P(B),and P(AnB).

(@ P(A")=0.5, P(AuB)=Q§,and P(B®)=0.7.

A B P1=0'H
PatPL =07 2 pproe3
PLrParly =0-6 Ps = O
_ =0.1
P PaT Pt Pyt Py ! e
P(A)= 6.5 ,P(B)= ©-3 ,and P(ANB)= O.2 .
PoTPq Ps ¥ Pu Fs
(b) P(A°NB%)=04, P(ANB*) =04, and P(A° "B)=0.1.
A B
P2 =0.b4
P.,r':'.od
P PaTPaTPstPy=1! P P3=1-0.4-04~0.1 =09
PLtFPq Pa +Pu Fs

P(A)= 0.5 ,P(B)= 0.2 ,and P(AnB)= 0.1 .

(©) P(AUB®)=07, P(A°UB)=0.8,P(AUB)=0.38.

A B
P1*= 0O-2
Pi*Pa*pPy =0-7 Pr=0-2
Pl'—PGPP"_—O't F3*= 0.3
P Fq*rzfl’afrl—tti Py =0-3
Pt P2 Fa tfu Fs

P(A)= 6.5 ,P(B)= 0.6 ,and P(ANB)=0.3 .




